Effect of aminophylline on muscle relaxant action of diazepam and phenobarbitone in genetically spastic rats: further evidence for a purinergic mechanism in the action of diazepam.
The effect of aminophylline on the muscle relaxant action of both diazepam and phenobarbitone was studied in genetically spastic rats of the Han-Wistar strain which exhibit spontaneous tonic activity in the electromyogram of the gastrocnemius-soleus muscle. Both diazepam (0.8 and 4.0 mg/kg i.p.) and phenobarbitone (20 and 30 mg/kg i.p.) reduced the spontaneous activity measured in the electromyogram in a dose-related manner. Aminophylline (50 mg/kg i.p.), a methylxanthine with potent antagonistic activity of adenosine-mediated inhibition, partially reversed the muscle relaxant action of diazepam (4 mg/kg) but not that produced by phenobarbitone. The muscle relaxant effect of phenobarbitone (30 mg/kg) was antagonised by beta-carboline-3-carboxylic acid methylester (beta-CCM), 2 mg/kg i.p. The reversal of the muscle relaxant effect of phenobarbitone produced by beta-CCM was abolished by CGS 8216 (2-phenylpyrazolo-(4,3c)quinolin-3(5H)-one), 5 mg/kg i.p. Aminophylline altered neither the muscle relaxant effect of a low dose of diazepam (0.8 mg/kg) nor the reversal of the muscle relaxant effect of phenobarbitone produced by beta-CCM. These findings indicate that the interaction between diazepam and aminophylline does not involve competition for the benzodiazepine receptor and add further support to the suggestion that purinergic mechanisms may be engaged in the muscle relaxant action of diazepam.